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J. Physique 41 (1980) [1] . Here, we wish to present some clarifying remarks about cholesterics, and extend our considerations to the case of nematic liquid crystals. Our discussion is organized as follows. In Section 2, following Volovik [2] we examine the topological invariant which is important for a determination of the bulk structure which can accompany a boundary singularity. It The answer has been given by Volovik [2] , who has noted that to include this, one does not characterize the defect by a circle r on the boundary of the material surrounding the point (see Fig. 1 ), but by a section of a spherical surface, whose boundary is the circle r, Sr. The topological invariant relevant is then H2(G, H). Use of the exact sequence will demonstrate that if either II 1 (H) or II2(G ) is isomorphic to the trivial set, then II2(G, H) is just II2(G ) or II1(H), respectively, so the conclusions of ref. [1] conceming cholesterics are unchanged. The case of a spherical container is a good case in point. There must be two units of vorticity on the surface [5] . We argued that the lowest energy configuration would be an m = 2 vortex on the surface with a non-singular bulk texture, which is similar to the boojum known in He3 (for all radii of the sphere greater than the average intermolecular separation, which is assumed for all cases in this paper). It must be remembered, however, that besides the local order parameter there is a non-local condition of periodicity in the twist which must be imposed.
The importance of including the constraint imposed by the twist has recently been emphasized by Cladis, White, and Brinkman [6] , and by Mineyev [7] . Following experimental observations, Cladis et [11] .) Such non-singular textures will in general be difficult to observe. As they have only finite energy, thermal fluctuations in practice will render them metastable. Consider the following situation : prepare a defect-free region where q is large. With E small, solitons should be easy to produce. Consider now decreasing q -the size and the energy of any soliton will increase inversely. The rate of decreasing q must be rapid enough so that some solitons survive. For any that do, however, their decay, involving large energies, should be rather dramatic. The soliton's decay will, moreover, be characteristic of such solitons only, as for q -0 any system of cholesteric defects will go smoothly into the ground state or nematic defects.
4. Nematics in a sphère. -Similar observations can be made in nematics. We shall be interested in the case when the director at a surface has a preferred direction : either in the plane of the surface, normal to it (homeotropic orientation), or at a spe-cific angle to the surface normal (conical orientation), the last often realized at a nematic-isotropic interface [12] . The case of homeotropic orientation has been discussed previously by one of us [13] . There As to which configurations will predominate, it appears that the 2 n configurations of figures 3a and 3b will be favored over those with 4 n surface vortices. This is contrary to the case of He3-A and cholesterics, where the opposite is true. For spheres which are slightly deformed, the onion-skin texture should prevail. The gain in energy over configurations involving line and/or point defects in the bulk is clear, involving energies as R In R and R, respectively, where R is the radius of the sphere. The gain relative to the non-singular 4 n texture is not as great, for as the energy of a point defect of strength m on the surface goes as ci m2 ln R + c2, two m = -l's win over one m = 2. Here c2 is due to the energy of the bulk texture, ci some constant, so this is only valid for large R. As the only other length of relevance is the intcrmolecular spacing, this is no difficulty. If one deforms the sphere to a shape approaching that of a pancake, it is expected that then the structure of figure 3a will eventually be favored. In no case does it appear that the combinations of the surface defects to form a 4 n texture will be preferable.
Candau et al. [16] have carried out experiments in which nematic and cholesteric droplets (MBBA, Merck IV-cholesteryl propionate) are immersed in an isotropic solvent (glycerol). The ground state for nematic spherulites with tangential orientation was indeed the onion-skin of figure 3b, and for cholesterics with pitch much less than spherulite radius observations consistent with Robinson et al. [9] were reported. For nematic droplets with homeotropic orientation at the boundaries observations agreed with the analysis of ref. [13] .
